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Abstract: The 2020 Kidney Disease: Improving Global Outcomes (KDIGO) Clinical Practice Guideline on the Evaluation
and Management of Candidates for Kidney Transplantation is intended to assist health care professionals worldwide who
evaluate and manage potential candidates for deceased or living donor kidney transplantation. This guideline addresses
general candidacy issues such as access to transplantation, patient demographic and health status factors, immunological
and psychosocial assessment. The roles of various risk factors and comorbid conditions governing an individual’s suitability
for transplantation such as adherence, tobacco use, diabetes, obesity, perioperative issues, causes of kidney failure, infec-
tions, malignancy, pulmonary disease, cardiac and peripheral arterial disease, neurologic disease, gastrointestinal and liver
disease, hematologic disease, and bone and mineral disorder are also addressed. This guideline provides recommenda-
tions for evaluation of individual aspects of a candidate’s profile such that each risk factor and comorbidity are considered
separately. The goal is to assist the clinical team to assimilate all data relevant to an individual, consider this within their local
health context, and make an overall judgment on candidacy for transplantation. The guideline development process followed
the Grades of Recommendation Assessment, Development, and Evaluation (GRADE) approach. Guideline recommenda-
tions are primarily based on systematic reviews of relevant studies and our assessment of the quality of that evidence. The
strengths of recommendations are provided in the full report. Limitations of the evidence are discussed with differences from
previous guidelines noted and suggestions for future research are also provided.
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he need for this guideline originated from the

Kidney Disease: Improving Global Outcomes
(KDIGO) Executive Committee in consultation with The
Transplantation Society and other organizations. A pro-
posed scope of the guideline was developed by the Work
Group Co-Chairs with KDIGO staff. The draft scope of
work was distributed for international public review in
March 2016 and was subsequently revised and finalized
based on comments and suggestions received. The Work
Group Co-Chairs met with the Evidence Review Team
(ERT) to outline key questions amenable to formal evidence
review and to determine the literature search strategy. The
search was conducted by the independent ERT and two face-
to-face guideline Work Group meetings were subsequently
held. A draft of this guideline underwent public review in
October 2018 and was further revised by the Work Group.

This guideline seeks to inform the evaluation and man-
agement of possible candidates for kidney transplantation
alone, from either a deceased or living donor, and does not
address candidates for combined kidney transplantation
with another organ. It covers the time period from the first
consideration of the need for kidney replacement therapy
to kidney transplant surgery. Adult and pediatric candi-
dates are considered. Education of the candidate and their
family is beyond the scope of this guideline; however, we
do wish to highlight the essential role of patient education
as a requirement to enable shared-decision making and
consent regarding the decision to proceed to transplanta-
tion or not. We have attempted to be as comprehensive
as possible in addressing all clinically relevant conditions
that may impact transplant candidacy, but given the rap-
idly evolving nature of medicine we acknowledge the like-
lihood of omissions.

The ERT searched Medline, EMBASE, and the Cochrane
Library to identify relevant systematic reviews, rand-
omized controlled trials, and observational studies pub-
lished through August 2017 with supplemental searches
performed in May 2019. A total of 45,914 citations were
screened based on a priori criteria for eligible evidence and
of these, 762 were selected for consideration for inclusion.
After review of the full-text articles, 190 were included. As
reported in the full guideline,' recommendations with sup-
porting evidence identified by the systematic review were
graded on the strength of recommendation (1 or 2) and on
the strength of evidence (A, B, C or D for strong, moder-
ate, weak and very weak, respectively) in accordance with
the Grades of Recommendation Assessment, Development
and Evaluation (GRADE) criteria.

The guideline Work Group made all recommendations
needed to inform cohesive patient care while also explic-
itly identifying which recommendations were supported
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by systematic evidence review and which were not.
Recommendations for topics that are not addressed in the
formal evidence review were based on other published evi-
dence, newly generated evidence, and Work Group con-
sensus; these guideline statements were “not graded.” They
should not be interpreted as being stronger recommenda-
tions than Level 1 or 2 recommendations.

This summary provides a brief overview of the guideline
recommendations organized by chapters as they appear in
the full guideline.’

SECTION 1: ACCESS TO TRANSPLANTATION

v All patients with chronic kidney disease (CKD) G4-GS5
(glomerular filtration rate [GFR] < 30ml/min/1.73 m?)
who are expected to reach end-stage kidney disease (ESKD)
should be informed of, educated about, and considered for
kidney transplantation

v Refer potential kidney transplant candidates for evaluation
at least 6 to 12 months before anticipated dialysis initia-
tion to facilitate identification/work-up of living donors
and plan for possible pre-emptive transplantation

v Pre-emptive transplantation with a living kidney donor
is the preferred treatment for transplant-eligible CKD
patients

As transplantation on average affords superior survival
and quality of life at lower cost compared to dialysis,
we suggest all potentially suitable candidates should be
referred for assessment. Since candidacy assessment (and
living donor work-up when available) may take weeks to
months, we recommend sufficiently early referral to enable
pre-emptive transplantation whenever possible.

For patients with a kidney diagnosis or comorbid ill-
ness that may render transplantation futile or more dan-
gerous than dialysis, assessment by disease-specific experts
should be sought. Amyloidosis, myeloma and other gam-
mopathies as a cause of ESKD are examples where expert
assessment is required and transplantation considered only
if experts are supportive, typically following potentially
curative therapy. Transplant assessment should generally
be deferred in the presence of active infection, other than
hepatitis C virus (HCV), or active cancer, other than local-
ized non-melanoma skin, prostate or asymptomatic kidney
cancers (< 1 cm diameter). In people with active cancer, can-
didacy may be considered once potentially curative ther-
apy has been completed and remission achieved. Severe,
symptomatic cardiac, respiratory, or liver disease may also
warrant specialist assessment and management followed
by transplant assessment only if the treating specialist is
supportive. The presence of progressive neurodegenerative
disease, ongoing substance abuse or unstable psychiatric
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disease that may compromise transplant outcomes may
also preclude or delay assessment of candidacy.

Determination of transplant candidacy is necessarily
multifaceted, often involving assessment and synthesis of
a range of physical, psychological and behavioral issues.
This should be undertaken by a multidisciplinary team
including at least a transplant physician, a transplant sur-
geon, a health care worker experienced in psychosocial
assessment, and other professionals as deemed necessary
and where available. Patient education and participation
in the decision-making process is essential, and where a
patient is deemed unsuitable for transplantation, access to
a second opinion should be provided.

SECTION 2: AGE

v Do not exclude patients from kidney transplantation
because of age alone but rather consider the context of other
comorbidities, including frailty, that may impact outcome
when deciding about suitability for kidney transplantation

The survival advantage of transplantation over dialysis
persists in the elderly, even in studies evaluating prefer-
ential allocation of lesser quality kidneys to older recipi-
ents. Given the increasing numbers of older candidates
listed for transplantation in many centers, further evi-
dence on the outcomes of transplantation in the elderly,
including duration of hospitalization, cost, quality of life
and survival are warranted. Development of predictive
tools which incorporate multi-morbidity and frailty in
addition to age may also improve our ability to assess
candidacy, advise patients, and improve outcomes of
transplantation.

SECTION 3: PEDIATRIC ISSUES

v Perform neurocognitive assessment in pediatric candidates
who experienced ESKD before the age of 5 years and an
academic assessment of those who are experiencing diffi-
culties at school

Abnormalities in cognitive function and academic per-
formance are common in pediatric kidney transplant recip-
ients. Their recognition prior to transplantation may guide
expectations for clinicians and caregivers, enable appropri-
ate intervention and support pre- and post-transplantation
and assist with pediatric-to-adult transition.

SECTION 4: PSYCHOSOCIAL ASSESSMENT

v A psychosocial assessment should be performed in all can-
didates by a health care professional experienced in the
psychosocial aspects of kidney transplantation

v Pre-transplant counseling and services should be offered to
candidates with a diagnosable psychiatric or psychological
condition, substance use disorder or nonadherence

The primary goal of the psychological assessment is
to identify any areas requiring management or support
prior to or after transplantation. Transplantation should
be deferred in the presence of severe, ongoing psycho-
logical disorders, including substance abuse that would
likely compromise transplantation outcomes. In such
cases, candidacy may be re-evaluated following successful
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intervention. Less severe psychological disorders are very
common among candidates. Identification may enable
provision of appropriate monitoring and support at the
time of transplantation and during longer term follow-up,
rather than exclusion from candidacy. Further evidence
is required as to who should perform the psychological
assessment, how it should be performed, and whether cli-
nician rating scales should be used.

SECTION 5: ADHERENCE

v Assess adherence and adherence barriers pre-transplanta-
tion. Appropriate adherence-based education, counseling
pre-transplant and post-transplant surveillance should be
provided

v Candidates with a history of nonadherence from kidney
transplantation should not be excluded except for those
with ongoing, health-compromising nonadherent behavior
despite education counseling

Non-adherence to immunosuppression is strongly asso-
ciated with development of rejection, particularly antibody
mediated, and resultant premature graft failure. However,
pre-transplant non-adherent behaviors are only weakly
associated with post-transplant outcomes. Identification of
non-adherent behavior pre-transplant may enable efforts
to determine barriers to adherence, provide counseling
and increase post-transplant monitoring, but in most cases
should not preclude candidacy.

SECTION 6: TOBACCO

v Assess candidates for past and present use of tobacco prod-
ucts. All candidates should avoid tobacco products before
and indefinitely after transplantation

v Chest computed tomography (CT) for current or former
heavy tobacco users (> 30 pack-years) to screen for occult
lung cancer is suggested and chest radiograph for other
candidates

High quality evidence indicates that smokers incur
increased risks of perioperative respiratory complications
and post-transplant cardiovascular events, cancer and
premature mortality. As smoking cessation programs are
proven to be more effective than simple advice to quit,
smokers should be referred to such programs. Recent stud-
ies have provided evidence of superiority of CT over chest
radiograph in screening heavy smokers for occult lung can-
cer, which if found would warrant treatment prior to any
further consideration of candidacy for transplantation.

SECTION 7: SURGICAL ISSUES INCLUDING
OBESITY

v Candidate assessment of body habitus, frailty, and medi-
cal conditions that could inhibit wound healing, should be
performed. Candidates should not be excluded from trans-
plantation solely because of obesity

v Candidates should not be excluded because of their need
for anticoagulation, antiplatelet therapy, or a history of
heparin-induced thrombocytopenia

v Assess vascular anatomy and patency for patients with
significant peripheral arterial disease, prior transplant pro-
cedures, venous dialysis catheters, pelvic surgery, or deep
venous thrombosis
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v Evaluate native kidney size in patients with polycystic kid-
ney disease. Staged or simultaneous native nephrectomy and
transplantation may be considered for candidates with a pain-
ful, recurrently infected, or potentially malignant polycystic
kidney, or if the patient has insufficient room for a transplant

Patients with BMI > 35 kg/m* should be considered for
interventions such as dietary counseling or bariatric surgery
prior to transplantation. Those with BMI > 40 kg/m* should
be approached with caution since there is increased risk for
post-operative complications (eg, delayed wound healing).

Risks of perioperative bleeding are increased in patients
receiving anticoagulants or antiplatelet agents. Excessive
perioperative bleeding may prolong surgery, require trans-
fusions, re-operation and prolonged hospitalization, and
may be life-threatenning. Pre-transplant knowledge of
such therapies will enable proper surgical planning. Use of
direct-acting oral anticoagulants or dual antiplatelet ther-
apy incurs the greatest bleeding risks and listing of patients
requiring such therapy should only be considered in centers
with surgical experience of these agents, and in consultation
with hematology and cardiology experts as appropriate.

SECTION 8: DIABETES

v Candidates with diabetes mellitus, type 1 or type 2, should
not be excluded from kidney transplantation

v Testing for abnormal glucose metabolism by oral glucose
tolerance test is suggested in candidates who are not known
to have diabetes

Simultaneous kidney-pancreas transplantation provides
superior outcomes over kidney alone transplantation for
appropriate candidates with type 1 diabetes. Such patients
should be referred to a center providing simultaneous
kidney-pancreas transplantation when available.

Type 2 diabetes is the most common cause of ESKD world-
wide. Survival after transplantation is inferior for those with
type 2 diabetes compared to other causes of ESKD. However,
transplantation provides a survival advantage over dialysis
for most patients with type 2 diabetes. Determining trans-
plant candidacy in patients with type 2 diabetes is therefore a
major challenge, typically involving the synthesis of multiple
comorbidities all of which may impact transplant manage-
ment and post-transplant outcomes. Candidacy should not
be excluded by diabetes per se, but determined after full con-
sideration of comorbid status.

New-onset diabetes is common after transplant and
incurs increased risks of cardiovascular events and death.
Risk of developing diabetes may be influenced by modi-
fiable factors including choice of immunosuppression.
Detection of impaired glucose tolerance by oral glucose
tolerance testing prior to transplantation is more predic-
tive of diabetes than fasting blood glucose or HbAlc, so
such testing may be considered during candidate assess-
ment to inform risk and management.

SECTION 9: CAUSE OF END-STAGE KIDNEY
DISEASE

v Cause of ESKD in candidates should be determined where
possible to inform risks and management after kidney
transplantation

v Candidates with primary focal segmental glomeruloscle-
rosis (FSGS), membranous nephropathy, IgA nephropathy,
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IgA vasculitis, immune complex-mediated membranopro-
liferative glomerulonephritis, C3 glomerulopathy, lupus
nephritis, antiphospholipid syndrome, ANCA-associated
vasculitis, anti-GBM disease, hemolytic uremic syndrome
(HUS), atypical HUS, fibrillary or immunotactoid glomer-
ulonephritis, correctable hyperoxaluria, or those with cys-
tinosis, Fabry disease, sickle cell disease, sarcoidosis, Alport
syndrome, systemic sclerosis or AA amyloidosis with no
severe extrarenal disease, should not be excluded from
transplantation. However, the risk of recurrence should be
considered and discussed with the candidate

v Candidates with multiple myeloma, light chain deposition
disease (LCDD), heavy chain deposition disease (HCDD),
light and heavy chain deposition disease (LHCDD), or AL
amyloidosis should be excluded from kidney transplanta-
tion unless they have received a potentially curative treat-
ment regimen and are in stable remission

Recurrent disease is a significant cause of graft failure.
However, post-transplant outcomes remain superior to
dialysis for the vast majority of people with glomerulone-
phritis or metabolic diseases that may recur in the allograft.
Risk of recurrence and its timing, impact on graft survival
and options for prevention, early detection and treatment
vary enormously between different diseases. Defining the
cause of kidney failure is an essential prerequisite for opti-
mal risk evaluation, patient education and transplant man-
agement of candidates with a disease that may recur.

SECTION 10: INFECTIONS

v Delay kidney transplantation until active infections (bacte-
rial, fungal, viral [except HCV], parasitic) are treated

v Asymptomatic colonization with bacterial, viral, parasitic
or fungal organisms should not preclude transplantation

v Screen all candidates for infections including human immu-
nodeficiency virus (HIV), HCV, hepatitis B virus (HBV),
cytomegalovirus (CMYV), Epstein-Barr virus (EBV), herpes
simplex virus (HSV), varicella-zoster virus (VZV), measles,
mumps, and rubella (MMR), human T-cell lymphotropic
virus (HTLV) and syphilis. Screening for hepatitis D virus
(HDV), strongyloides, Chagas disease, tuberculosis (TB),
and malaria may be considered in endemic areas

v Vaccination series recommended for the general and
immunocompromised local populations should be com-
pleted prior to kidney transplantation. Live attenuated
vaccines should be completed at least 4 weeks prior to
transplantation

v Vaccination can be considered for candidates who, due to
age, direct exposure, residence or travel to endemic areas
are at increased risk for specific diseases such as rabies,
tick-borne meningoencephalitis, Japanese encephalitis
(inactivated), Meningococcus, Salmonella typhi (inacti-
vated) and yellow fever

Infection is a common cause of morbidity and mortal-
ity among kidney transplant recipients, particularly in low
and middle-income countries. Measures to minimize the
risk of infective complications are therefore warranted;
however, such measures are greatly influenced by local epi-
demiology and resources.

Active infections may be accelerated by transplant
immunosuppression, therefore diagnosis and treatment
prior to transplantation is rational. Cure of infection prior
to transplantation is ideal; however, control of infection
prior to transplantation coupled with ongoing therapy
designed to achieve a post-transplant cure is acceptable
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for selected infections, such as peritoneal dialysis exit-site
infection. Screen-detected infections, such as occult TB and
strongyloides, do not preclude transplantation but may be
an indication for treatment to prevent post-transplant dis-
ease, subject to local practice patterns and epidemiology.
Colonization with multi-resistant organisms is a growing
concern which should be used to guide antibiotic choices
and strategies to limit spread, rather than to preclude
transplantation.

The absence of protective immunity may pose risks
of viral infection post-transplant that may be amelio-
rated by pre-transplant vaccination, particularly in the
case of HBV and varicella. The absence of pre-transplant
immunity to CMV and EBV carries implications for
post-transplant infection and cancer risks and guides
prophylactic and immunosuppressive strategies. The
presence of infection with HCV, HBV or HIV should
not preclude transplantation, but must be known to
enable optimal transplant planning and use of antiviral
therapies.

SECTION 11: MALIGNANCY

v All candidates should undergo routine cancer screening, as
per local guidelines for the general population

v Candidates at increased risk for renal cell carcinoma, blad-
der carcinoma and hepatocelluar carcinoma should be
screened

v Candidates with active malignancy should be excluded from
kidney transplantation, except for those with indolent and
low-grade cancers such as prostate cancer (Gleason score <
6), superficial non-melanoma skin cancer and incidentally
detected renal tumors (< 1 cm in maximum diameter), until
in remission following potentially curative therapy

v Timing of kidney transplantation after potentially curative
treatment for cancer is dependent on the cancer type and
stage at initial diagnosis. Decisions about transplantation
for candidates in remission from cancer should be made
collaboratively with oncologists, transplant nephrologists,
patients, and their caregivers

Previous guidelines vary in their recommendations for
candidates with cancer, most of which are based upon
observational registry data and expert opinion. Patients
with certain cancers, particularly metastatic melanoma
and advanced breast cancer, have traditionally been
excluded from transplantation due to low prospects for
cure and propensity for late recurrence. Transplant candi-
dacy has been recommended for people with more curable
types of cancer, but only after complete remission has been
achieved and sustained for an arbitrary period of 2-5 years
following receipt of potentially curable therapy. Recent
observational data from Norway demonstrating excellent
short- and medium-term post-transplant survival follow-
ing re-listing one year after potentially curative therapy
has challenged this dogma. Such data, coupled with recent
major advances in genetic diagnosis and therapy in oncol-
ogy, create great uncertainty in attempting to guide the
assessment of the candidate with prior cancer. Data on
performance characteristics of screening tests for cancer
in people with ESKD, and in risk prediction for outcomes
on dialysis versus after transplantation in the context of
prior cancer are urgently required in order to advance this

field.
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SECTION 12: PULMONARY DISEASE

v Assess candidates with lung disease in collaboration with
a pulmonary specialist to determine suitability for trans-
plantation. Pulmonary function testing is recommended in
candidates with impaired functional capacity, respiratory
symptoms, or known pulmonary disease

v All candidates should avoid tobacco products before and
indefinitely after transplantation

v/ DPatients with irreversible, severe obstructive or restrictive
lung disease should be excluded from kidney transplantation

Candidates with severe, irreversible lung disease and
ESKD are at high risk of premature post-transplant death
but may benefit from combined kidney-lung or heart-lung
transplantation. Such candidates should be referred to
centers specialized in multiorgan transplantation where
available.

SECTION 13: CARDIAC DISEASE

v Evaluate all candidates for the presence and severity of
cardiac disease with history, physical examination, and
electrocardiogram. Patients with signs or symptoms of
active cardiac disease should undergo assessment by a car-
diologist and be managed according to current local car-
diac guidelines prior to further consideration for a kidney
transplant

v Asymptomatic candidates at high risk for coronary artery
disease (CAD) (eg, diabetes, previous CAD) or with poor
functional capacity should undergo non-invasive CAD
screening. Asymptomatic candidates who have been on
dialysis for at least two years or have risk factors for pul-
monary hypertension should undergo echocardiography.
Cardiac imaging should be performed in patients with
systemic amyloidosis to ascertain cardiac involvement and
severity

v Candidates with uncorrectable, symptomatic NYHA I/
IV heart disease [severe CAD; left ventricular dysfunction
(ejection fraction < 30%); severe valvular disease] should
be excluded from kidney transplantation unless there are
mitigating factors

v Candidates who have had a myocardial infarction should
be assessed by a cardiologist to determine whether further
testing is warranted and when they can safely proceed with
kidney transplantation

v Cardioprotective medications, including aspirin, B-blockers,
and statins, should be continued during waitlisting and at
time of transplantation, according to local guidance

Cardiovascular disease is the most common cause of
death among patients on dialysis and after transplanta-
tion. The incidence of major cardiac events is maximal
during the first month after transplantation, associated
with the stresses of surgery, fluid resuscitation and high-
dose immunosuppression. Pre-transplant assessment has
therefore traditionally focused on strategies to prevent
events during this period, based upon regularly screen-
ing candidates for asymptomatic CAD. Non-invasive
screening tests, including exercise stress test, stress
echocardiography and MIBI (*™Tc—methoxy-isobutyl-
isonitrile), are only moderately predictive of significant
CAD and CAD-related events in the ESKD population.
Revascularization of asymptomatic CAD does not reduce
risks of mortality for people with type 2 diabetes nor
in those undergoing major vascular surgery. There are
no contemporary data in ESKD to determine whether
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revascularization is helpful or harmful overall; however,
the risks of revascularization in ESKD are higher than
for the general population.

Given these uncertainties, we have recommended screen-
ing candidates deemed to be at high risk for CAD at time
of evaluation, in order to guide medical management and
inform risk. However, we have not recommended exclu-
sion of candidates with asymptomatic CAD from trans-
plantation. We eagerly await contemporary evidence on
the risks and benefits of screening for CAD at transplant
evaluation, at regular intervals while waiting for a trans-
plant, and on the utility of coronary revascularization for
asymptomatic CAD in ESKD.

Candidates with known CAD should be managed in
collaboration with a cardiologist familiar with transplan-
tation. For candidates with recent revascularization or
infarction, risks of complications including further ischemic
events or arrhythmia are maximal soon after the event and
diminish with time. The minimum waiting period before it
is safe to undergo kidney transplantation after an event is
not well established and should be decided by weighing the
risk of vascular events, particularly if transplant listing will
require a reduction in antiplatelet therapy, with the risks of
delaying access to transplantation.

SECTION 14: PERIPHERAL ARTERIAL DISEASE

v Evaluate all candidates for presence and severity of periph-
eral arterial disease (PAD) with history and physical exami-
nation. Those without clinically apparent PAD, but who
are at high risk for PAD, should undergo non-invasive vas-
cular testing

v Candidates with clinically apparent PAD should be seen
in consultation with a vascular surgeon. Patients with
clinically apparent PAD or abnormal noninvasive testing
should undergo non-contrast CT imaging of the abdomen/
pelvis to evaluate arterial calcification and improve opera-
tive planning

v Candidates with non-healing extremity wounds with active
infection should delay transplantation until the infection
is resolved. Patients with severe aorto-iliac disease or dis-
tal vascular disease should not be excluded from kidney
transplantation but risk of progression after transplanta-
tion should be considered and discussed with the patient

SECTION 15: NEUROLOGIC DISEASE

v Assess mental status in candidates with known or suspected
cognitive impairment. Candidates with non-progressive
intellectual, developmental, or cognitive disability should
not be excluded from transplantation

v Candidates with peripheral neuropathy should not be
excluded from kidney transplantation. If such neuropathy
can be attributed to uremia, urgent access to transplanta-
tion may be considered

v A suggested waiting time of at least 6 months before kid-
ney transplantation is advised for those who experienced
a stroke and 3 months for those with a transient ischemic
attack

v We do not recommend screening asymptomatic candidates
for carotid stenoses

v Screening candidates with autosomal dominant polycystic
kidney (ADPKD) disease for intracranial aneurysms may
be warranted only if they are at high risk due to prior his-
tory of or a family history of subarachnoid hemorrhage
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SECTION 16: GASTROINTESTINAL AND LIVER
DISEASE

v Evaluate all candidates for the presence of gastrointestinal
disease, including liver disease, with a targeted history and
physical examination

v Candidates with a history of peptic ulcer disease, divertic-
ulitis, acute or chronic pancreatitis, asymptomatic chole-
lithiasis, or inflammatory bowel disease, should not be
excluded from kidney transplantation. For such candidates,
delay kidney transplantation until symptoms have resolved

v Screen kidney transplant candidates for liver disease with
a total bilirubin, alanine aminotransferase (ALT), interna-
tional normalized ratio (INR), and albumin. In the presence
of acute hepatitis of any cause, delay kidney transplanta-
tion until resolution and a long-term strategy for managing
liver disease has been implemented

v Candidates with cirrhosis or suspected cirrhosis should be
referred to a specialist with expertise in combined liver-
kidney transplantation for evaluation. We recommend
screening for hepatocellular carcinoma in candidates with
cirrhosis prior to transplantation using techniques and fre-
quency as per local guidelines

Little evidence exists to support recommendations made
in previous guidelines regarding screening asymptomatic
candidates for peptic ulcer disease, prophylactic cholecys-
tectomy for candidates with asymptomatic gallstones, pro-
phylactic resection of diverticular disease, or exclusion of
candidates with prior pancreatitis from transplantation.

SECTION 17: HEMATOLOGIC DISORDERS

v Routinely screening for thrombophilia in candidates is
not recommended. Screening for thrombophilia should be
limited to those who have experienced a venous thrombo-
embolic event, recurrent arteriovenous access thromboses,
non-atherosclerotic arterial thrombosis, or family history
of venous thromboembolism to identify candidates at
higher risk of graft thrombosis

v Testing for antiphospholipid antibodies (APLAs) may be
warranted in patients with systemic lupus erythematosus
(SLE) or features of antiphospholipid syndrome (APS)

v Evaluate transplant suitability of patients with significant
cytopenias based on cause and severity, in consultation
with a hematologist

v Candidates with monoclonal gammopathy of undeter-
mined significance (MGUS) or smouldering multiple mye-
loma should not be excluded from transplantation but a
greater risk for post-transplant lymphoproliferative disease
(PTLD) and transformation to multiple myeloma, respec-
tively, should be considered and discussed with the patient

v Patients with leukemia or lymphoma should avoid trans-
plantation until they have received potentially curative
therapy, achieved remission and remained cancer free for a
period to be determined with their hematologist/oncologist

v Decisions about kidney transplantation in patients with
myelodysplasias, chronic leukemia, chronic/low-grade
lymphomas, or prior history of hematological malignancy
should be made after consultation with a hematologist

Research into optimal strategies for anticoagulation
intra- and perioperatively for candidates with a dem-
onstrated thrombophilia is required. The use of direct-
acting oral anticoagulants is rapidly increasing in clinical
practice but presents significant difficulties for candidate
management at the time of transplantation, due to our
current inability to reliably reverse their effects. Our
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guideline differs from others in avoiding recommended
“waiting times” between completion of potentially cura-
tive therapy for hematological cancers and subsequent
kidney transplantation. Research is required to validate
the approach of transplanting once the transplant clini-
cians and hematologists agree that a stable remission has
been achieved.

SECTION 18: BONE AND MINERAL METABOLISM

v Measure serum parathyroid hormone (PTH) at the time of
transplant evaluation

v Transplantation for patients with severe hyperparathy-
roidism should be delayed until they have been adequately
treated as per KDIGO CKD-MBD Guideline?

Severe hyperparathyroidism may compromise outcomes
through post-transplant hypercalcemia and graft dysfunction.
Correction prior to transplantation is therefore advisable.
Transplant recipients may experience bone demineralization
and are at increased risk of fracture; however, proven strate-
gies to prevent post-transplant fracture are lacking.

SECTION 19: IMMUNOLOGICAL ASSESSMENT

v Communicate all sensitizing events or clinical events that
can impact panel reactive antibody (PRA) to the human
leukocyte antigen (HLA) laboratory

v Perform HLA antibody testing at transplant evaluation, at
regular intervals prior to transplantation and after a sensi-
tizing event or a clinical event that can impact PRA
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v HLA antibody testing should be performed using solid
phase assays and HLA typing should use molecular meth-
ods, optimally at all loci. Routine testing for non-HLA or
complement-binding HLA antibodies is not suggested

v Candidates should be informed about their access to trans-
plantation based on blood type and histocompatibility test-
ing results

The presence of donor specific antibodies, particularly
when directed against HLA molecules, is a key risk factor
for rejection and consequent graft failure, and is therefore
both a key barrier to transplantation and an important
piece of information required by clinicians to minimize
risk of adverse outcomes.
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